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INTRODUCTION 
The need for new, safer and more effective insecti¬ 
cides for mosquito control has become increasingly impor- 
* 
tant as a result of the increased resistance of mosquitoes 
to the standard insecticides now in use and the increasing 
concern over the•widespread use of pesticide chemicals and 
their possible effects on other forms of life. 
Our 1960-61 field studies gave indications that Sevin 
(1-naphthyl N-methylcarbamate) successfully controlled 
adult Aedes moquitoes in a forest environment. Following 
this lead, Sevin and one of its analogs, Union Carbide 
No. 10854 (3-isopropylphenyl N-methylcarbamate) were selec¬ 
ted for further study of their effects on adult mosquitoes. 
During the summer of 1962 the effect of an aerial 
application of Sevin on mosquito populations in a forest 
environment was measured by two methods. One was a modi¬ 
fied type of landing count to measure the biting popula¬ 
tions of mosquitoes both before and after treatment. The 
other was the use of two kinds of light traps to measure 
mosquito populations in both the treated and appropriate 
control areas. 
Both insecticides were tested in the laboratory on 
adults of laboratory-reared Culex nipiens molestus Forksal. 
Dosage mortality curves were plotted for both insecticides, 
11 
using a modification of the standard WHO test for adult 
mosquitoes. Studies of residue persistence under dif- 
ferent conditions of light and temperature were also 
conducted. 
* . i 
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REVIEW OF LITERATURE 
Resistance. The Eighth Report of the Expert Committee on 
Insecticides (1958) expressed the opinion that resistance 
was the most important single problem facing vector-control 
programs. By the end of 1960 resistance had appeared in 
populations of 2,9 species of Anopheles, 16 of which are 
important vectors of malaria (Alvarado and Bruce-Chawatt, 
1962). 
Physiological resistance to chlorinated hydrocarbon 
insecticdes has been shown in Anopheles quadrimaculatus. 
—• g,ambia_e, A. sacharovi. A. Stephensi. A. sundaicus. 
A. sybpictys, Aedes aegypti. Culex quinquefasciatus (fati- 
^aris) and C. tarsalis. Certain of these species have been 
shown to be resistant to dieldrin deposits while remaining 
susceptible to DDT residues. Populations of other species 
are known to be resistant to DDT but susceptible to diel-< 
drin. However, there are examples of long-term use of DDT 
against anophelines without the development of resistance. 
When resistance appears in anopheline mosquitoes it is 
usually to all the members of one of the two groups of 
chlorinated hydrocarbons and seldom includes members of 
the other. One of these groups consists of DDT and metho- 
xychlor, while the other includes chlordane, dieldrin, al- 
drin and BHC (Eighth Report, 1958). 
2 
Brown (1958) stated: "In most cases resistance has 
not yet presented a checkmate, but has forced the use of 
substitute insecticides. Resistance to DDT ^nd other 
chlorinated hydrocarbons in C. tarsalis in California 
has dictated the use of parathion and malathion, to which 
latter organophosphorus compound resistance is now devel¬ 
oping. Practical countermeasures when resistance occurs 
obviously demand substitute insecticides of proven effec¬ 
tiveness ready for immediate use." 
Seyin. This is a synthetic carbamate insecticide, 1-naph- 
thyl N-methylcarbamate, which has the following structural 
formula: 
O-CO-NH-CH 
I 3 
Its physical properties are as follows: 
appearance.white, crystalline solid 
odor.odorless 
melting pressure .... 142° C 
vapor pressure.less than 0.005 mm H at 
g 
26° C 
1.232 at 20/20° C density 
3 
solubility in water.highly insoluble 
solubility in acetone... 20-30 per cent 
Sevin has an LD^q of 561 milligrams per kilogram of 
body weight for rats and thus lies between chlordane and 
malathion in acute oral mammalian toxicity. A low chronic 
toxicity to dogs and rats has been reported, and Sevin 
exerts a mild to moderate cholinesterase inhibitory action 
on mammals. Studies on birds have indicated that they are 
quite tolerant of Sevin (Back and Bagley, 1959). 
Fish have been reported to be, on the average, about 
200 times less susceptible to Sevin than to DDT (Hayes et. 
aj,. , 1958; Back and Bagley, 1959; Henderson et aJL., 1960). 
Burdick et. aj.., (1960) reported that aerial applications 
of Sevin at the rate of 1.25 pounds per acre in fuel oil 
reduced the abundance of invertebrate fish food in the 
two streams studied. However, no fish mortality was ob¬ 
served in these streams. An aerial application of Sevin 
at the above rate did not noticeably affect the abundance, 
condition or reproduction of small mammals in the sprayed 
area. Observations on birds, reptiles and amphibians gave 
the same results (Connor, I960). 
Sevin has shown promise for the control of barnacles 
and green crabs which compete with or attack oysters 
(Loosanoff, 1959). It is a broad-spectrum insecticide 
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effective on many kinds of insects. Unfortunately it is 
recognized as being toxic to honeybees (Shaw, 1959), 
During the earLy stages of its development Sevin was 
not considered a promising insecticide for the control of 
adult mosquitoes. However, scattered reports of mosquito 
control after this insecticide had been used in the field 
resulted in more intensive investigation. 
Early in the summers of 1960 and 1961 respectively 
an area of about 500 heavily wooded acres on Mt. Toby near 
Amherst, Massachusetts, was treated with Sevin. The appli¬ 
cations were made by air at the rate of approximately one 
pound of toxicant per acre in one and one half gallons of 
fuel oil. Apparent control of the adult mosquito popula¬ 
tions present at the time of treatment was achieved in 
both years ('Downey, 1960-61). 
LaBrecque et_ al. (1960) tested the residual effec¬ 
tiveness of Sevin and other compounds against adult Anop¬ 
heles guadrimaculatus Say. Acetone solutions of Sevin 
were sprayed on plywood panels at the rate of 100 mg. per 
square foot. Up to four weeks after treatment it took 
120 minutes o'f exposure to the Sevine residues to pro¬ 
duce 100 per cent mortality. However, from eight weeks 
to twenty-four weeks after treatment it took only 60 
minutes of exposure to produce 100 per cent mortality. 
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The usual expectation is that fresh residues will be more 
effective than older ones. 
Georghiou and Metcalf (1961) determined the lethal 
concentration of Sevin in water that would kill 50 per 
cent of the mosquito larvae (LC5Q). They found an LC5q 
of 1.0 p, p. m. on dieldrin-susceptible Culex 5-fasciatus 
and an LC5q of 0.62 p. p. m. for dieldrin-resistant Anop- 
heles albimanus. 
Sevin is synergised by dimetilan (3-methyl-5-pyrazoty1 
dimethylcarbamate) when used against German cockroaches and 
houseflies (Gordon and Elderfrawi, 1960). It is also marked¬ 
ly synergized with sulfoxide and piperonyl butoxide when 
used against adult body lice (Cole and Clark, 1962). 
Georghiou and Metcalf (1961) reported that octachlorodipro- 
pyl ether (bis(2,3,3,3-tetrachloropropyl)ether), a pyrethum 
synergist, acted as a synergist of Sevin against suscepti¬ 
ble and carbamate-resistant strains of housefLies. House¬ 
flies selected for resistance with Sevin produced strains 
which were virtually immune to Pyrolan, Sevin, 3-tert-butyl- 
phenyl N-methylcarbamate, and 3-isopropylpheny1 N-methyl- 
carbamate (Georghious e_t al. , 1961). The effect of pipero¬ 
nyl butoxide on the toxicity of Sevin was tested by Georg¬ 
hiou and Metcalf (1961) against Culex 5-fasciatus. They 
report the toxicity of Sevin to be increased 4.5 times 
when combined with piperonyl butoxide. 
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The miTk of dairy cattle fed up to 45Q p.pf.m. of 
Sevin was analysed and the concentration of Sevin was 
found Co be below the sensitivity of the analytical method 
No side effects were observed either in the milk or in the 
animals representing the four breeds used in the test 
(Gyrisco et al 1960). Roberts et a! (1960) concluded that 
Sevin could be applied as a conventional water-base spray 
on dairy and beef cattle without danger of residues appear- 
ing in either the milk or body tissues. 
Huddleston and Gyrisco (I960) stated that Sevin 
residues disappeared quite soon when applied aerially to 
forage at the rate of one pound in one gallon of kerosene 
per acre. However, the disappearance of this insecticide 
apparently varies with the crop involved. This was brought 
out when persistence of Sevin on several vegetables was re¬ 
ported by Eheart et. al (1962). 
The influence of temperature on the effectiveness of 
Sevin against several different insects was studied by 
Moorefield and Tefft (1958). Their tests indicated a 
positive temperature-toxicity correlation, i.e., higher 
mortalities were obtained.at higher temperatures. Moore¬ 
field (1958) also studied the stability of Sevin when 
exposed to ultraviolet light. He reported that no decrease 
in insecticidal effectiveness could be detected after 
7 
48-hour exposures to a 450-watt Hanovia Mo. S400 lamp 
suspended 18 inches above the treated films. 
Union Carbide Compound 10354. This is an analog of 
Sevin, 3-isopropylpheny1 N-methyIcarbamate, with the 
following structural formula: 
ch3 c h3 
Alternative designations for UC 10854 are carbamic 
acid, methyl-m-isopropyl phenyl ester, ENT 25500 and 
AC 5727. Its physical properties are as follows: 
appearance.white, crystalline solid 
odor.nearly odorless 
melting point.72-74° C 
solubility in water.35 p.p.m. at 30° C 
solubility in acetone...... 50 per cent. 
UC 10854 has an acute oral LD^q of 41 mg. per kg. 
for rats and 22 mg. per kg. for rabbits. It is inter¬ 
mediate between dieldrin and parathion in acute oral 
toxicity to warm blooded animals, and its mode of action 
is that of an anticholinesterase (Anonymous, 1962). 
8 
UC 10854 shows promise against many insects but most 
of the research on it is in preliminary stages. A Union 
Carbide Chemicals Company Technical Information Sheet 
(April, 1962) reported that investigations by the United 
States Department of Agriculture at Orlando, Florida had 
shown UC 10854 to be highly effective against the adults 
i » 
of the following mosquitoes: Anopheles quadrimaculatus. 
A. albimanus. Aedes aegypti and A. Taeniorhvnchus. This 
laboratory reported a quick knockdown when this compound 
was applied at the rate of one mg. per sq. cm. on plywood 
panels, and 100 per cent mortality of A. quadrimaculatus 
was obtained for at least 20 weeks. 
Gahan et, al,. (1961) tested residues of UC 10854 
against adult A. quadrimaculatus Say (mixed sexes) and 
found it quick acting and effective for many weeks. Georg- 
hiou and Metcalf (1961) tested it against dieldrin-suscep- 
tible Culex 5-fasciatus and dieldrin-resistant Anopheles 
albimanus larvae and reported LC^q values of 0,04 p.p.m. 
and 0.13 p.p.m, respectively. The same workers found an 
LC^q of 0.2 *wg/cm for dieldrin-susceptible C. 5-fasciatus 
adults and 0.18 /Mg/cm for dieldrin-resistant adult A. 
albimanus. They also found that piperonyl butoxide in¬ 
creased the toxicity of this insecticide by a factor of 1.3. 
•Hi* 
:P? 
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METHODS AND MATERIALS 
Modified Landing Counts 
According to King et a_l (1960), bite and landing 
counts are the easiest and most direct method of meas¬ 
uring mosquito populations. The modified procedure 
employed in this study was worked out by the author dur¬ 
ing the summers of 1960 and 1961. The statistical analy¬ 
sis of the modified landing count data was designed by 
Dr. Richard Damon of the College of Agriculture, Univer¬ 
sity of Massachusetts. 
Three areas were selected for sampling, the treated 
block and two untreated controls. The treated area con¬ 
sisted of about 500 heavily wooded acres on the Mt. Toby 
reservation belonging to the University of Massachusetts. 
This area was treated with an aerial application of Sevin 
at the rate of approximately one pound actual in one and 
one-half gallons of water per acre on June 9, 1962. The 
coverage was checked by placing 5-inch by 5-inch squares 
of black construction paper throughout the test area just 
prior to treatment. The Sevin could easily be seen against 
'the black paper as small, white powdery spots. Prior to 
handling the papers were sprayed with Krylon crystal clear 
10 
plastic coating in aerosol form to prevent the deposit 
from being rubbed off or otherwise altered.^ 
The first untreated area was on the north-east side 
of the Mt. Toby reservation, approximately one-half mile 
from the treated area. The other control area was in the 
/ 
Town of Amherst watershed off Valley Road in Pelham, about 
12 miles from the treated area. Both untreated areas were 
also heavily wooded. 
The sampling technique utilized four individuals, two 
of whom sampled the treated area while the other two sampled 
one of the untreated areas at the same time. On the next 
sampling date the second untreated control and the treated 
area were similarly sampled. 
It is known that there are differences in attracta- 
bility to mosquitoes among human beings (Weathersbee, 1944). 
To minimize the effects of these differences between indi¬ 
viduals the area which each observer sampled each time was 
chosen from a table of random numbers. 
A series of observations was made both before and 
after treatment so that comparisons between before and 
after treatment periods and between treated and untreated 
areas could be made. The statistical analysis is an 
approximation due to the differences in sampling dates 
for the untreated areas. It would have been preferrable 
for all three areas to have been sampled on the same dates, 
but lack of personnel and funds made this impossible. 
Dirt roads which ran roughly through the middle of 
each area were chosen as the sampling routes in two of 
the three locations. Each road was divided into two 
sampling strips, except in the untreated area at Mt. Toby 
where one strip was an old dirt road and the other ran 
along a railroad track. 
The method consisted of an individual making ten, 
three-minute stops at sampling sites one-hundred feet 
apart along the designated strip. The person walked 
quickly from one sampling site to another to prevent mos¬ 
quitoes from following along. The two people sampling an 
area would start 200 feet apart near the center of the 
area and work out toward its edges. In this way a two- 
thousand foot strip in each area was sampled on each samp¬ 
ling date. At each stop all mosquitoes which either landed 
on the body or were flying around close enough to be recog¬ 
nized were counted as accurately as possible. Sample speci¬ 
mens were collected to determine the species involved. 
The best time of day for sampling was determined by 
the author during the summer of 1961. It was found that 
the greatest mosquito activity which could conveniently be 
detected occurred shortly before dark. A starting time of 
7:30 P. M. was selected on this basis and adhered to as 
closely as possible. Any differences in mosquito activity 
due to the lengthening or shortening of the days during the 
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course of this study would be expected to be reflected 
about equally at all locations, and therefore should not 
affect the differences in populations which might be re¬ 
corded by this method. Temperature and relative humidity 
were taken and recorded at each location at the time of 
sampling. 
Light Trap Collections 
Light traps were used in the summer of 1962 as a 
second method of measuring the effects of the aerial ap¬ 
plication of Sevin on the mosquito population. Two kinds 
of light traps were operated in each of the three areas 
previously described. One standard New Jersey mosquito 
trap, described by Mulhern (1942), equipped with a 25-watt 
tungsten filament bulb and suspended about six feet above 
the ground, was used in each area. Two ultraviolet or 
"black light" traps of the design illustrated by Smith 
— ^ 0-955), and equipped with 6-watt bulbs produced by 
General Electric and numbered F6T5 * BL, were placed on the 
ground in each area. The openings of the latter were 
covered with 1/4-inch wire mesh to keep out large insects. 
At each trapping area one ultraviolet light trap was 
placed within a few feet of the New Jersey trap, and the 
other several hundred feet away. The traps were located 
in heavily wooded mixed stands and were not visible for 
more than a few hundred feet in any direction. The New 
Jersey traps were operated from 8:00 P. M. until 6:00 
A. M. every day. The ultraviolet light traps were oper- 
ated 24 hours a day. 
hike the modified landing counts, the traps were run 
for a period of time before and after treatment so as to 
give comparisons between the before and after treatment 
periqdp and also between the treated and untreated areas. 
These data, however, could not be analysed statistically. 
^he traps in the three areas were emptied on the same 
dates at intervals of two or three days. Collections were 
bropght to the laboratory, the mosquitoes separated from 
the rest of the insects, and identified to genus and species 
and counted. 
The Mosquito Culture 
In selecting a species of mosquito to use as a test 
subject in the laboratory, a mosquito that breeds continu¬ 
ously and is easy to rear and maintain is desirable. A 
culture of Culex pipiens moles figs Forskal which met the 
above requirements had been started and maintained by an 
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undergraduate student, Mr. Kenneth Ludlam, prior to these 
investigations. Upon his graduation the culture was main¬ 
tained by the author until the completion of this work. 
Horsfall (1955) reports that thus mosjquito seems to 
be world-wide in its distribution. -It occurs as isolated 
populations over Europe, North America and Northern Asia, 
and as the common form of the Culex piphefts complex around 
the Mediterranean. It occurs the length of the eastern 
side of Africa and on the east coast of Australia. 
According to Mattingly (1953) CuTex pinions molestus 
differs from the rest of the complex only in certain in¬ 
constant cdlor and minor structural characters. However, 
its behavior differences are much greater in that it: 
1. frequently bites man 
2. commonly breeds in underground collections 
of water 
3. cannot truly hibernate 
4. is able to mate readily in small cages 
(stenogamy) 
5. ’is able to produce viable eggs without a blood 
meal (autogenous). 
The Hearing Hoorn. Since a chamber for rearing a mosquito 
>:eiilture was not available, a room in Fernald Hall was 
15 
chosen that served this purpose fairly well. The tempera¬ 
ture ranged from a minimum of 71° F. to a maximum of 37° F., 
with the average in the unner 70s. The humidity showed 
mote variation. Tn the winter it became quite dry, with 
a minimum relative humidity of 19 per cent, even with plenty 
of water exposed in the rearing trays, and a maximum in the 
summer of 72 per cent. The room was provided with a number 
of shelves to contain the adult cages and larval rearing 
trays. 
Adults. In working with this culture the author was never 
bitten by any of the adult mosquitoes which were occasion¬ 
ally loose in the rearing room. However, other people 
have reported being bitten by the mosquitoes from this 
culture, confirming their ability to feed on man. 
Adult mosquitoes were kept in two types of cages for 
rearing and testing purposes. The first was a standard 
metal insect cage, screened on the top and sides, measur¬ 
ing 18 x 9 x 9 inches (Figure 1). The opening of the 
cage was equipped with a cloth sleeve, as described by 
trembly (1955), to give access to tne cage without loss 
of mosquitoes. This was used as a breeding cage. All 
mosquitoes which passed the age limit for testing were 
placed in one of these cages. Each cage was supplied with 
a glass container of clear tap water for egg deposition 
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and a petri dish filled with a sugar and water solution 
(10 tablespoons of sugar to one pint of water; Trembly, 
1955), in which was placed a folded paper towel upon which 
the adults could land and probe for food. It was found 
that although some of the mosquitoes lived much longer 
in these cages they did not breed as readily in them as 
in the smaller cage described later. 
A method of giving a blood meal to adults in this 
large cage was tried to see if an increase in egg pro¬ 
duction could be achieved. Embryonated chicken eggs were 
incubated for ten days and then the shell chipped away so 
as to expose the membrane underneath and the large blood 
vessels which had formed below it. The opposite end of 
the egg was pierced so as to cause the exposed membrane 
to settle against the opening in the shell,. Each egg was 
placed on top of the cage so that the exposed membrane 
rested on the screen where it could be reached by the 
adults. Although adults were observed to feed, not 
enough increase in oviposition was obtained to justify 
the time and effort expended. 
The second type of cage for adults consisted of a 
round, pint-size ice cream carton, 3-3/8 inches in di¬ 
ameter, with the ends cut out"and replaced by screens 
(Figure 2). A small plastic cup containing the pupae in 
water was placed within the cages which were then* stored 
on their sides on shelves in the rearing room (Figure 3). 
Adults emerged within a day or two after the pupae were 
placed in the cages, and in four to five days began to 
deposit egg rafts on the water in the cups from which they 
had emerged. No food was provided for the adults in these 
cages and it was found that the more crowded they were 
the better the oviposition. The reproduction obtained 
in this manner was much greater than in the larger cages, 
though adult mortality was high after five days. 
Eggs. The eggs were laid in rafts on the surface of the 
water in the containers provided for this purpose. As 
Horsfall (1955) reported, the eggs are laid in a single 
erect layer so as to form a raft.. The egg rafts were then 
transferred to larval rearing trays. 
Larvae. The larvae were maintained in two types of alumi¬ 
num trays which proved equally suitable. One type measured 
1.5 x 7 x 11 inches and the other 2.5 x 5 x 9.5 inches 
(Figure 4). Clean trays were first filled with tap water 
which had been allowed to stand and reach room temperature. 
With the addition of food the water became quite polluted. 
According to Horsfall (1955), the larvae of this species in 
their natural environment inhabit polluted standing water 
in dark and semi-dark situations. 
Shepard (1958) stated that nutrition can effect the 
susceptibility of the test organism to chemicals, with 
differences in kind of food or variation in the amounts 
being most important. To avoid these differences as much 
as possible, an over-abundance of the larval food was 
provided at all times. The larval food consisted of a 
1:1 mixture of Kasco Dog Meal and powdered milk which was 
sprinkled on the surface of the water with a saltshaker. 
The abundance of food caused scum formation on the surface 
of the water which had to be skimmed off at least every 
other day to enable the larvae to obtain sufficient air. 
The larval rearing trays were maintained in either semi¬ 
dark or dark conditions. The larvae pupated over extended 
periods, so that each tray produced some pupae each day 
until empty. 
Pu£&e. The pupae were pipett;ed from the larval rearing 
trays every two days. They were then placed in clear tap 
water in the small plastic cups which were put in the 
small size adult cages. The adults usually started to 
emerge within a day or two, to be used either in tests 
or for the stock colony. 
19 
Laboratory Tests 
Finney (1952) in his discussion of biological assay 
made the following significant statement. "Biological 
assay is most commonly considered as referring to the 
assessment of the potency of vitamins, hormones, toxicants 
and drugs of all types by means of the responses produced 
when doses of these are given to suitable experimental 
animals. Estimation of the potency of a natural product, 
such as a drug of a certain type, is often impossible or 
impracticable by chemical analysis.The material 
must in fact be tested and standardized by methods appro¬ 
priate to its future use.” 
In the laboratory the author has utilized a biologi¬ 
cal assay method to determine the LC^q for the two insecti¬ 
cides involved on the colony of C. pipiens molestus. and to 
determine the effects of different lights, temperatures and 
times on the insecticide residues. 
The testing materials and methods employed were modi¬ 
fications of those described by Fay ejt al.. (1953) and 
Mathis et, al.. (1959). 
Test Cages. Combination testing and holding cages were 
made from a pair of round, pint-size cardboard containers. 
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The bottoms of both containers were removed and the con¬ 
tainers joined together so that the aperture between 
could be closed or opened by a cardboard slide (Figure 5). 
The centers of the covers of each container were then cut 
out and replaced by screens. This type of cage allowed 
the mosquitoes to be exposed to a treated surface at one 
end and then transferred to the untreated end for holding 
by gently blowing them through the aperture. 
Test Sheets. White, long-grained, 20-weight mimeograph 
paper was used to make the test papers to be treated and 
placed within the cages (Fay et al., 1953). This paper 
absorbed the solvent and insecticde readily and provided 
an easy foothold for the mosquitoes. The insecticide 
would therefore be picked up by the tarsi for the most 
part, thus simulating field conditions (Georghiou, 1961). 
The mimeograph paper was cut to form sheets 3 x 11 inches 
which fitted around the inside wall of the test cages 
with a slight overlap at the ends. The test sheets were 
ruled into three equal sections with a 1/4-inch border all 
around. This allowed uniform coverage of the papers with 
a minimum of run-off. 
Solvent. Acetone has been found to be the most suitable 
solvent (Metcalf 1958), and was used in these experiments. 
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Different amounts of solvent were tried to determine the 
quantity needed to give adequate and uniform coverage with¬ 
out run-off. A volume of 1.5 ml. of solvent was found suit¬ 
able, thus allowing 0.5 ml. of solution for each section 
of the paper. The solvent or solutions of insecticide in 
solvent were applied with a 1 ml. tuberculin hypodermic 
syringe. The papers were treated on an aluminum platform 
which was washed with solvent after each application. 
After treatment the papers were suspended by clips and 
allowed to dry from one to two hours. Georghiou and Met¬ 
calf (1961) reported that when acetone was used as a solvent 
there was no measurable loss of toxicity to adult mosquitoes 
during a four-hour interval between treatment of the paper 
and exposure of the insects. 
Test Insect. Only adult female mosquitoes were used as 
test subjects, as recommended by the Eighth Report of the 
Expert Committee on Insecticides (1953). Brown (1958) 
reported that female mosquitoes show a much greater re¬ 
sistance to insecticides than do males. The females used 
were from one to three days of age, as were those used by 
Georghiou and Metcalf (1961). The report of the Eighth 
Committee also recommends the use of adult females 24 to 
48 hours after emergence. Brown (1958) stated that older 
22 
mosquitoes suffer greater mortality than younger ones when 
exposed to DDT. 
Anesthesia. The adult mosquitoes were anesthetized for 
approximately 60 seconds by placing the emergence cage in 
a chamber consisting of a quart-size cardboard container in 
which they were subjected to C02. Georghiou and Metcalf 
(1961) found that short exposures of adult mosquitoes to 
CO2 did not cause increases in mortality. In the counting 
chamber, which was also supplied with CC^ did not cause 
increases in mortality. In the counting chamber, which 
was also supplied with CO2, the mosquitoes were separated 
by sex with a camels hair brush, and groups of 10 females 
were counted out and placed in each test chamber. The 
insects recovered within a few minutes after being trans¬ 
ferred to the test chambers. 
Test Procedure for Determining Values. The test 
and holding cages containing the treated papers were trans¬ 
ported to the culture room where mosquitoes were anesthetized 
and transferred. The test procedure consisted of exposing 
the mosquitoes to a series of concentrations of the insecti¬ 
cide for one hour and then holding for 24 hours before de¬ 
termining mortality. During the one-hour exposure period 
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the cages were kept lighted and within a temperature 
range of 77° F. + 6° F. No water or food was provided. 
After the insects were transferred to the holding com¬ 
partment the cages were kept under dark conditions at 
the same temperature. Water was provided by a wet cotton 
pad placed on top of the cage screen. 
A wide range of dosages of each insecticide were 
tested to determine wnat series of concentrations should 
be run to provide a dosage mortality curve. Three dosages 
between (but not including) zero to 100 per cent mortality 
were desirable for plotting the logarithm of the concentra 
tion of the insecticide against the percentage of insects 
dead on log-probit paper. From this plotted line the LC5q 
could be estimated. 
Light and Temperature Cabinets. Two seed germinator 
cabinets were equipped with inside lights for tests on 
residue persistence of the insecticides. These tests in¬ 
volved two different temoeratures and three different 
light conditions for periods of seven and fourteen days. 
The two temperatures under which the residues were 
maintained were 85° F. + 5° F. and 45° F. + 5° F. The 
light conditions consisted of: (1) ultraviolet light 
(black light) provided by a General Electric 6-watt black 
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light bulb nine inches above the treated papers, (2) 
standard incandescent light provided by a 15-watt tungs¬ 
ten-filament bulb nine inches above the treated papers, 
and (3) no light. The relative humidity in the two cabi¬ 
nets ranged from 30 to 50 per cent. 
Procedure., for Residue Persistence Studies. The test sheets 
were treated with either 1.5 ml. of 0.2 per cent solutions 
of Sevin or 1.5 ml. of 0.004 per cent solutions of UC 10854. 
The sheets were then placed on clean trays at the bottom 
of the cabinets for periods of seven or fourteen days. 
With the persistence of residues of many insecticides 
presenting the problems of contamination that they do, it 
is- becoming more important that the correct amount of in¬ 
secticide be applied that will provide control but not 
residues that persist beyond desirable limits. With this 
Ira mind the concentrations given above were chosen because 
they gave 100 per cent mortality of mosquitoes but were not 
far above concentrations which produced less than 100 per 
cent mortality. 
When the test sheets had been held under the desired 
conditions for the required length of time they were placed 
in test cages and allowed to stand for approximately one 
hour to reach the temperature of the room. The same 
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methods of exposure and holding the mosquitoes were 
utilized as in the LC^q tests. 
/ 
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RESULTS 
Field Tests 
Modified Landing Counts. The analysis of variance of 
the modified landing, counts as designed and calculated by 
Dr. Richard Damon is presented in Table I. 
The actual number of mosquitoes counted for each 
sampling strip, in each area, by dates is presented in 
Table A of the Appendix. 
In Table I the sampling was divided into two periods: 
(1) pre-spray or period 1, and (2) post-spray or period 2. 
Each period was then broken down into three locations: 
(1) treated (Mt. Toby area), (2) control 1 (Mt. Toby 
control area), and (3) control 2 (Amherst watershed area). 
The analysis of the data from the pre-spray period 
showed5 that there were no statistically significant differ¬ 
ences between the treated and control locations prior to 
treatment. This indicates that the three locations selec¬ 
ted had relatively similar mosquito populations in composi- 
tion and number. 
A significant difference at the 95 per cent confidence 
level was found between the treated area and the control 
areas in the post-spray period. The two control areas did 
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not differ significantly from each other. This showed 
that the application of Sevin caused a significant de¬ 
crease in the Aedes population present in the treated 
area. 
This decrease in the mosquito population in the 
treated area during the 1962 post-spray period agreed 
with the data obtained in 1961 which could not be ana¬ 
lysed statistically but is presented in Table B of the 
Appendix. In 1961 only one control area (Amherst water¬ 
shed area) was sampled during the first half of the sum¬ 
mer. A second control area was sampled during the second 
half of that summer and was designated the Mt. Toby con¬ 
trol area. During that same summer another area was 
treated with DDT (Cadwell area) about the time of the 
Sevin treatment. This area was sampled along with the 
others to give a comparison of the control achieved by the 
two insecticides. The data show that the control achieved 
by the application of Sevin compared favorably with that 
achieved by DDT. 
Table II presents the dates, times, species of mos¬ 
quitoes and weather conditions for the landing counts 
in each area. The species listed below could not be separ¬ 
ated from each other in the adult form: 
Aedes abserratus and/or punctor 
Aedes stimulans and/or fitchii 
2<3 
It can be seen from Table II that, except for some 
specimens of Mansonia perturbans. the mosquitoes sampled 
by the modified landing count method belonged in the 
genus Aedes. It was also found that the mosquitoes were 
active in spite of large differences in temperature ano 
relative humidity from one sampling date to the next. 
Light Trap Collections. From the light trap data in 
Table III it can be seen that the population of Aedes 
mosquitoes dropped sharply in the treated area after spray¬ 
ing. The data from the light traps for the treated area 
parallel those of the modified landing counts. 
In the Amherst watershed control area the mosquito 
population continued to increase as the summer progressed, 
reaching its peak in the first post-spray period. The 
modified landing count data also showed this increase. 
However, the Mt. Toby control area showed a decline 
in the Aedes population during the first post-spray period. 
This may be explained by the fact that the summer of 1962 
was unusually dry, and in places like this which dried 
up quite early the Aedes population declined earlier than 
would otherwise be expected. The modified landing count 
data Also show this trend, but since the landing counts 
included many more insects than did the light traps this 
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decrease due to weather conditions did not mask the effect 
of the insecticide. 
The light trap data for 1962 do not give clear-cut 
evidence that the application of Sevin controlled the 
adult Aedes population. When compared with the 1961 data 
for two of the same locations and one area treated with 
DDT the evidence becomes more positive. 
The light trap data for the summer of 1961 (Table C 
in the Appendix) from the Mt. Toby treated area and the 
Amherst watershed control area show a sharp decrease in 
the Aedes population in the treated area and an increase 
in the control area during the first post-spray period. 
The data for 1961 also shows a favorable comparison be¬ 
tween control of the Aedes population in the Sevin- 
treated area and in the DDT-treated area. 
Laboratory Tests 
Dosage-mortality Curves. Probit analysis and LCfq Values. 
A dosage-mortality curve was plotted for Sevin (Graph I) 
and the appropriate probit analysis was calculated (Table 
IV). 
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The LC^q value for Sevin obtained from Table IV is 
7 2 3.09 /<g/cm + 0.44/ug/cm , or 1.5 ml. of a 0.055 per cent 
solution per test sheet. 
According to D. J. Finney (1952, p. 30), the mean 
value of x in random sampling from a population whose 
tolerance distribution is defined by the equation in 
Table IV is equal to the number of degrees of freedom. 
The value obtained, 1.03 being only slightly larger than 
one, the degrees of freedom for the equation, is suffi¬ 
ciently small to be attributed to random fluctuations. 
Therefore, the line drawn on Graph I is very likely a 
good representation of the true dosage-mortality curve. 
The LC^q value of 0.52 from Graph I is only slightly dif¬ 
ferent from 0.49, the calculated LC^q value from Table IV, 
and thus illustrates close agreement. 
Graph II and Table V present the dosage-mortality 
curve and corresponding probit analysis for UC 10854. 
The value for UC 10854 obtained from Table V 
is 0.02 ,ug/cm2 or 1.5 ml. of a 0.0035 per cent solution 
per test sheet. 
The value 6.02 obtained from the equation in Table 
V is larger than 1.0, the degrees of freedom for the 
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equation. Therefore, the line on Graph II is only an 
approximation of the true dosage-mortality curve. In 
other words, the LC5q obtained from this data is only 
an estimate of the true value. 
Georghiou and Metcalf (1961) found an LC5q for 
UC 10854 on Culex 5-fasciatus and A. albimanus of 0.2 
2 2 Mg/cm and 0.18,ug/cm respectively. 
Decreased Mortality from a High Concentration of Sevin. 
In trying to determine what dosages should be used 
to plot a dosage-mortality curve for Sevin, some high 
concentrations were tested. It was found that high 
concentrations apparently did something to the mosquitoes 
which caused them to suffer less mortality than at lower 
concentrations. Whether this lower mortality at high 
concentrations was due to repellancy, irritation or some 
other factor has not been determined. Table -VI presents 
a comparison between a control, a 0.2 per cent solution 
of Sevin and a 1.6 per cent solution of Sevin. The 1.6 
per cent solution produced only 50.1 per cent mortality 
as compared to 100 per cent mortality for the 0.2 per 
cent solution. 
Persistence of 7-dav-old Sevin residues at 45° F. + 5° F. 
and 85w F. + 5° F.: under ultraviolet light. incandescent 
light and in darkness. The analysis of variance of the 
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7-day-old Sevin residues under the conditions given above 
(Table VII) gave a significant difference at the 99 per 
cent confidence level between the two temperatures tested. 
In comparing the individual analyses of variance for each 
temperature and light combination (Tables VIII-XIII) it 
becomes evident that there is a .positive temperature- 
residue breakdown correlation. At 85° F. + 5° F no statis 
tically significant differences could be found between the 
controls and the treatments after seven days. At 45° F + 
5° F. significant differences at the 95 per cent confidence 
level were found between controls and treatments after seven 
days. Residues of Sevin were evidently subject to faster 
disappearance at the higher temperature. 
No significant difference was found in Table VII be¬ 
tween lights. This indicates that the different light 
conditions had no appreciable effect on the rate of dis¬ 
appearance of the Sevin residues. Also, no interaction 
between temperatures and lights was found (Table VII). 
The faster disappearance of residues at the higher temper¬ 
ature and given light conditions apparently was due entire- 
ly to the high temperature. 
It should be noted that in almost all the experiments 
there were statistically significant differences between 
cages. This was due to several large variations among indivi¬ 
dual cages within a replicate which, although not surprising 
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among biological test subjects, is undesirable. 
Persistence of 14-day-old Sevin residues under differ^nt- 
ture and Light Conditions. Some of the tests run 
for seven days under the conditions given were continued 
for 14 days as a check on the seven-day data and to de¬ 
termine whether or not residues which persisted for seven 
days would appreciably disappear in 14 days. 
The 14-day-old Sevin residues at 85° F. + 5° F. and 
under the three light conditions (Tables XIV and XV) did 
not show a significant difference between controls and 
treatments. The Sevin residues had significantly dis¬ 
appeared at this temperature. This information was in 
i . 
accord with that of the seven-day tests under the sartie 
conditions. A test on 14-day-old residues exposed to 
incandescent light at 45° F. + 5° F. (Table XVI), did show 
a decrease in effectiveness on mosquitoes in comparison 
with the 7-day-old residues under the same conditions 
(Tabid XII). Evidently after a long enough period of time 
at low temperatures Sevin residues will disappear '(a posi¬ 
tive time-residue breakdown correlation). 
Persistence of 7-day-old UC 10854 residues at 45° F. + 5° F. 
apd^ 85P F. -t- 5° F. under ultraviolet light, incandescent 
light and in darkness. The analysis of variance of the 
7-day-old UC 10854 residues under these test conditions 
i , < 
(Table XVlI) shows a significant difference at fcne 99 per 
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cent confidence level between the two temperatures tested. 
However, upon examination of the individual analyses of 
variance of each light and temperature combination 
(Tables XVIII - XXIII) the only one that shows a statisti¬ 
cally significant difference between the control and treat 
ment is the one under dark conditions at 45° F + 5° F. 
(Table XXIII). In Table XVII a significant difference at 
the 99 per cent confidence level is also shown between 
lights and between the interaction of lights and tempera¬ 
tures. Again the only individual test that showed statis¬ 
tical significance under these conditions was Table XXIII. 
It would appear from every test except the one in 
darkness at 45° F. + 5° F. (Table XXIII) that UC 10354 
disappeared to a great extent within seven days under the 
test conditions. It would also appear that UC 10854 resi¬ 
dues would persist for a longer period of time under a 
combination of lower temperatures and darkness. The 
UC 10854 residues were less stable under the majority 
of test conditions than was the case with Sevin residues. 
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TABLE II 
MODIFIED LANDING COUNTS. SPECIES OCCURRENCE AND WEATHER INFORMATION 
AMHERST. MASSACHUSETTS. 1962. 
Mt. Toby Treated 
Date Species Time Weather Temperature Humidity 
5/23 A. abserratus 7:00 P.M. Clear-10/hr. 70° 5,2% 
5/24 ti ii 
ii communis 7:00 Cloudy-20/hr. 70° 70% 
5/26 A. abserratus 7:31 Clear-calm 66° 49% 
ii communis 
ii excrucians 
5/27 ii abserratus 7:21 Clear-ca1m 58° 32% 
A. communis 
5/29 ii ii 7:27 ii it 69° 30% 
ii abserratus 
5/30 ii ii 7:30 Clear-gusty 75° 70% 
it c ommunis 
it excrucians 
6/1 it ii 8:05 Cloudy-calm 67° 100 % 
ii abserratus 
ii communis 
ii fitchii 
6/2 A. abserratus 7:30 Clear-calm 56° 56% 
77 communis 
6/4 ii ii 7:45 Cloudy-calm 65° 75% 
n abserratus 
6/6 A. canadensis 7:30 Cloudy-calm 62° 74% 
ii communis 
6/8 A. it 7:30 Clear-calm 59° 67% 
ii abserratus 
- ii excrucians 
6/9 A. communis 7:45 Clear-windy 67° 50% 
6/10 n ii 7:35 Cloudy-calm 76° 62% 
6/11 ii it 7:30 ii ii 72° 82% 
6/13 A. ii 7:30 ii ii 63° 40% 
6/16 A. abserratus 7:15 Clear-calm 72° 55% 
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TABLE II CCont.) 
— 
Mt, Tobv Treated 
Date SDecies Time Weather Temperature Humidity 
6/16 A. canadensis 7:15 P.M. Clear-calm 72° 55% 
6/18 
6/20 A. abserratus 7:25 Cloudy-calm 66° 85% 
ii excrucians 
6/22 ii canadensis 7:25 Clear-gusty 66° 61% 
6/28 ii ii 7:30 Clear-calm 72° 65% 
it fitchii 
it excrucians 
7/3 it ii 7:25 Clear-calm 64° 56% 
7/5 A. fitchii 7:30 ii ii 58° 44% 
7/11 it abserratus 7:30 ii ii 67° 85% 
it excrucians 
7/18 M. oerturbans 7:30 Cloudy-calm 66° 90% 
7/21 A. abserratus 7:30 ii ii 65° 100% 
ii excrucians 
•?V i< V<r * it Vc i< Vc V? Vc Vc ■>'? Vc Vf Vr 
_ 
Mt. Tobv Control 
5/23 A. abserratus 7:00 P.M. Clear-15/hr. 68° 54% 
5/26 ii ii 7:30 Clear-calm 63° 46% 
5/29 ii ii 7:30 ii ii 61° 63% 
it communis 
6/1 ii it 8:10 Cloudy-calm CT
\ 
O
N
 o
 
72% 
it abserratus 
6/4 ii ii 7:45 Clear-calm 62° 59% 
ii communis 
ii canadensis 
6/8 ii ii 7:25 Clear-calm 55° 48% 
” abserratus 
fitchii ii 
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TABLE II iCont.) 
Mt. Toby Control 
Date Species Time Weather Temperature Humiditv 
6/10 4- fitchii 7:40 Clear-calm 73° 59% 
M abserratus 
it communis 
it canadensis 
6/12 H ii / 7:35 Cloudy-gusty 64° 62% 
H abserratus. 
it fitchii 
6/16 ii ii 7:24 Clear-calm 72° 55% 
ii abserratus 
it canadensis 
6/19 ii it 7:30 Cloudy-calm 75° 66% 
it communis 
6/26 4- abserratus 7:35 Clear-10/hr, 65° 85% 
H canadensis 
ii fitchii 
6/28 ii ii 7:30 Clear-5/hr. 71° 65% 
H abserratus 
ii canadensis 
7/6 H it 7:35 Clear-calm 61° 50% 
7/10 ii n 7:30 ii ii 66° 66% 
ii excrucians 
ii fitchii 
7/18 ii ii 7:30 Cloudy-calm 64° 72% 
ii abserratus 
ii excrucians 
k k k k k k k k k k k k k k k k k k k k k kk k k k k k 
Amherst Watershed Control 
5/24 A. abserratus 7:00 Cloudy-20/hr. 69° 59% 
5/27 ii ii 7:30 Clear-calm 63° 29% 
it communis 
5/30 it ii 7:30 Clear-gusty 75° 60% 
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TABLE II (Cont.) 
Amherst Watershed Control 
Date Species Time Weather Temperature Humidity 
6/2 A, , communis 7:30 P.M. Clear-5/hr. 57° 66% 
ii abserratus 
6/6 ii it 7:30 Cloudy-calm 61° 50% 
ii communis - 
ii canadensis 
6/9 ii it 7:30 Clear-10/hr. 65° 61% 
ii abserratus 
6/11 A. it ; ‘ 7:40 Clear-calm 72° 62% 
ii canadensis 
H excrucians 
ii communis 
6/13 ii canadensis 7:25 Cloudy-10/hr. 63° 40% 
ii abserratus 
6/18 ii canadensis 7:25 Cloudy-calm 71° 52% 
ii c ommunis 
6/20 ii it 7:20 Cloudy-calm 66° 80% 
it abserratus 
ii canadensis . - 
6/25 it n 7:25 Clear-calm 68° 76% 
ii abserratus 
it communis 
6/27 ii canadensis 7:30 Clear-10/hr. 64° 70% 
ii triseriatus 
ii trichurus * 
it abserratus 
7/2 ii ii 7:25 Clear-calm 62° 69% 
it canadensis 
it communis 
ii excrucians 
7/5 it canadensis 7:30 Clear-5/hr. 57° 71% 
ii 
communis 
7/9 it canadensis 7:20 Clear-eusty 70° 68% 
ii abserratus 
n excrucians 
ii triseriatus 
7/11 ii canadensis 7:15 Clear-calm 68° 50% 
ii abserratus 
M. perturbans 
7/21 A. canadensis 7:20 Cloudy-calm 64° 687. 
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TABLE III 
NUMBERS OF AEPES MOSQUITOES CAUGHT 
IN THE LIGHT TRAPS DURING 1962 
Pre-spray 
(May 21 - June 9) 
Area Number Caught 
Mt. Toby treated 207 
Amherst watershed control 155 
Mt. Toby control 156 
First 
Post-spray 
(June 10 - June 28) 
Mt, Toby treated 37 
Amherst watershed control 203 
Mt. Toby control 68 
Second 
Post-spray 
(June 29 - August 17) 
Mt, Toby treated 31 
Amherst watershed control 113 
Mt. Toby control 19 
6’66
 
L
og
 
o
f 
th
e 
C
o
n
ce
n
tr
at
io
n
 
43 
TABLE IV 
SEVIN - PROBIT ANALYSIS 
No. of No. Corrected Log Emperical 
Cone. Insects Affected % Killed Cone. Probit 
. 170 = 5.59 Atg/cin^ 30 24 77.7 0.75 5.76 
. 05%= 2.79 >*g/cm^ 30 14 40.7 0.45 4.76 
.025%=1.40 ^g/cm^ 30 4 3.6 0.15 3.20 
Acetone 30 3 • 
Log No. of affected Discrep- (r -n or 
Cone. v D insects observed expected enev np UL zhl 
0.75 
*m —» 
6.00 84.2 27n r 21 2??8 -!:§p 0. 90 
0.45 4.70 38.3 27 11 10.4 +0.6 0. 06 
0.15 3.39 5.3 27 1 1.4 -0.4 0, 12 
2 
x(l) :=1 .08 
b = 1/s = = 1/. 6042.56 = i/. 23 = : 4.35 
y = 5 + 4,35 (.75 - .52) y = 5 + 4.35 (.45-.52) y = 5+4.35 (. 15- 
y = 6.00 y = 4.70 y = 3.39 
Calculation of the standard error of LC50 
(x) No. of 
(n) Loe. Cone. insects V w nw nwx 
0.75 27 6.0- 0.439 11.9 8.925 
0.45 27 4.7 0.616 16.6 7.470 
0.15 27 3.4 0.238 6.4- 0.960 
34.9 17.355 
Snw = 34 .9 Sm = .0389 x = . 49 
2 2 
LC50 = 3 .09 /Kg/cm + .44 .«g/cm 
Graph No. II 
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TABLE V 
IIC 10354 - PROBIT ANALYSIS 
No. of No. Corrected Log of Emperical 
Cone. 
.0001% 
Insects affected % killed Cone. nrobit 
= .005 Aig/cm 40 7 10.8 1.70 3.77 
.00057, = .027 Mg/cm2 70 38 46.7 0.43 4.91 
.001 % - .055 Mg/cm2 70 61 85.1 0.70 6.04 
Log 
Cone. 
1.70 
• • 
No. of 
\r n insect s( 
observed 
n) (r) _ 
Expected Discrep- 
(nn) encv(r-np) 
3.64 8.70 37 4 3.2 +0.8 
0.43 5.30 61.3 60 28 36.7 -8.7 
0.70 5.91 81.7 60 51 48.9 +2.1 
(rpngli 
np(lr.eJL 
0.22 
5.29 
0.51 
6.02 = KZa) 
b = 1/s = 1/ 1.0 4- 2.27 = 1/.44 = 2.27 
y =5+2.27(-.30-.30) y =5+2.27(.43-.30) y =5+2.27(.70-.30) 
y = 3.64 y = 5.30 y = 5.91 
2 LC5q = .02*<g/cm 
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TABLE VIII 
RESULTS WITH 7-DAY RESIDUES OF SEVIH EXPOSED TO 
ULTRAVIOLET LIGHT AT 35° F. + 5°. 
NUMBER OEAD AFTER 24-HOUR HOLDING PERIOD1. 
Runs 
1 
2 
Control Treatment 
Replicates 
12 3 
10 0 
0 12 
3 2 2 
0 2 1 
1 - Ten adult female mosquitoes per cage. 
Analysis of Variance 
Source of Variation d, f. Sums of Sqs. Mean Sq. F. 
Total 119 12.3667 
Reps. (R) 1 0.0334 0.0334 
Trts. (T) 1 0.3000 0.3000 1.00 
RT' 1 0.3000 0.3000 4.50 
Cages within 
RT subclass 3 0.5333 0.0667 0.64 
Within cages 108 11.2000 0.1037 
Reps. = (8)^+(6)^ 
60 
Ur)2 = 
120 
r c 
1.6667 - 1.6333 = 0.0334 
Trts. = (4)2+(I0)2 - c = 1.5333 - l.§333 = 0.3000 
6° rt 
RT = (l)2+(7)2+(3)2+(3)2 -r-t+c = 2.2667 -r-t+c = 0.3000 
30 
Cages = (l)2+(3)2+(2)2+(2)2+(l)2+(2)2+(2)2+(I)2-rt = 2.3000 - 
10 
2.2667 = 0.5333 
Total = 14 - 1.6333 = 12.3667 
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TABLE IX 
RESULTS WITH 7-DAY RESIDUES OF SEVIN EXPOSED TO 
INCANDESCENT LIGHT AT 85° F. + 5° F. 
NUMBER DEAD AFTER 24-HOUR HOLDING PERIOD1. 
Control Treat-merit 
1 2 3 1 2 3 
/ 
Runs 
1 0 0 3 1 1 1 
2 1 8 1 0 2 2 
1 - ten adult female mosquitoes per cage. 
• 
Analysis of Variance 
Source of Variation d * f... Sums of Sqs. Mean Sq. 
Total 119 16.6667 
Reps. (R) 1 0.5334 0.5334 
Trts. (T) 1 0.3000 0.3000 1.00 
RT 1 0.3000 0.3000 0.58 
Cages within RT 
subclass 8 4.1334 0.5167 4.90** 
Within cages 108 11.3999 0.1056 
Rens. (6)2+(l4)2 
60 
9 r 
- (20r = 3.8667 
120 
c 
- 3.3333 = 0.5334 
TrCs. = (13)2+(7)2 - c = 3.6333 - 3.3333 = 0.3000 
60 rt 
RT = (3)2+(10)2+(3)2+(4)2 -r-t+c = 4.4667 -r-t+c = 0.3000 
30 
Cages = (3)2+(l)2 +(l)2+(8)2 + (1)2 +(1)2+(1)2 + (2)2 +(2).- rt = 
■ 8.6000 - 4.4667 = 4.1334 
Total = 20 - 3.3333 = 16.6667 
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TABLE X 
RESULTS WITH 7-DAY RESIDUES OF SEVIN EXPOSED TN 
DARKNESS AT 85° F, + 5° F. 
NUMBER DEAD AFTER 24-HOUR HOLDING PERIOD1. 
Control - Treatment 
Replicates 
1 2 3 1 2 3 
Runs 
1 2 12 4 1 4 
2 3 10 4 4 3 
1 - Ten adult female mosquitoes per cage. 
Analysis of Variance 
Source of Variation d.f. Sums of Sas. Mean Sq. F. 
Total 119 21.9917 
Reps. (R) 1 0.0084 0.0084 
Trts. (T) 1 1.0084 1.0084 1.19 
RT 1 0.8416 0.0841615.53** 
Cages within RT 
subclass 8 0.4333 0.0542 0.30 
Within cages 108 19.7000 0.1824 
Reos. = (14)2 +(15)2-(29)2 
60 120 
Trts. = (9)2+(20)2 - c = 8 
60 
RT = (5)2+(4)2+(9)2+(12)2 
r 
= 7.0167 - 
t 
.0167 - 7. 
- r-t+c = 
c 
7.0083 = 0“. 0084 
0083 = 1.0084 
rt 
8.8667 -r-t+c = 0.8416 
30 
Cases = _(2)2+(l)2+(2)2+(3) 2+q)2+w 2+(l)2+(4)2+ (4)2+(4)2+(3)2- rt 
10 
9.3000 - 8.8667 = 0.4333 
Total = 29 - 7.0083 = 21.9917 
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TABLE XI 
RESULTS WITH 7-DAY RESIDUES OF SEVIN EXPOSED,TO 
ULTRAVIOLET LIGHT AT 45° F. + 5°, F. 
NUMBER DEAD AFTER 24-HOUR HOLDING PERIOD1. 
Runs 
1 
2 
3 
Control 
12 3 
0 4 0 
0 0 1 
10 8 
Replicates 
1-Ten adult female mosquitoes per cage. 
Treatment 
12 3 
3 8 9 
3 7 5 
8 10 9 
Analysis of Variance 
Source of Variation d.f. Sums of Sqs. Mean Sq. F. 
Total 179 43.9111 
Reps. (R) 2 3.3778 1.6839 
191.90** Trts. (T) 1 12.3000 12.3000 
RT 2 0.1333 0.0667 0.10 
Cages within RT 
subclass (C) 12 3.0000 0.6667 5.51** 
Within cages 162 19.6000 0.1210 Q 
Reps. = (24)2+(16)2+(36) 
- L76jl = 35.4667 - 32 .0839 = 3. 3778 
12.8000 Trts. = (l4)2+(62)2 - c = 44.8889 - 32.0339 
90 
RT = (4')2+(l)2 + (9l2+(’20')2 + (15)2+(27)2- r-t+c =48.4000-r-t+c = 
rt 
30 
0.1333 
2 . / -. \2 Cages = (4)2-f(l)2 + (l)2+(8)2-f(3)2+(3)2 + (9)^(3) +(7) +(5) +L3A 
10 
+(10)2+(9)2- rt = 56.4000-43.4000=8.0000 
Total = 76.0000 - 32.0889 = 43.9111 
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TABLE XII 
RESULTS WITH 7-DAY RESIDUES OF 5EVIN EXPOSED TO 
INCANDESCENT LIGHT AT 45° F. + -5° E, 
NUMBER DEAD AFTER 24-HOUR FOLDING PERIOD1. 
Control 
Renlicates 
Treatment 
1 2 3 1 2 
Run s 
1 0 1 0 7 TO 
2 3 1 0 10 10 
3 0 0 6 9 8 
I - Ten 4duit female mosquitoes per cage. 
Analysis of Variance 
Source of Variation d.f, Sums of Sqs. Mean Sq . 
Total 179 44.9778 
Reps. (R) 2 0.5445 0.2722 
Trts. (T) 1 27.2222 27.2222 377.04* 
RT ^ 2 0.1444 0.0722 0.24 
Cages within RT 
subclass (C) 12 3.6667 0.3056 3.70* 
//ithin cages (E) 162 13.4000 0.0827 
Reps. = (26)^+(33)^+ (33)2- C 92)2 = 47.5667 
c 
- 47.0222 = 0.5445 
60 180 
Trts. = (11)2+(81)2 - c = 74.2444 - 47.0222 = 27.2222 
RT =m2 + (4)2 + (6)2 + (25)2 + (29)2 + (27)2-r-t+c=74.9333-r-t+c=0.1444 
30 
Cages = m2+m2 + m2 + (6)2 + (7)2 + ao)2 + (S)2+(10)2 + (10)2 + (9)2 
10 
+(9)2+(3)2+(10)2-rt = 78.6000 - 74.9333 = 3.6667 
Total = 92.0000 - 47.0222 = 44.9778 
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TABLE XIII 
RESULTS WITH 7-DAY RESIDUES OF SEVIN EXPOSED IN 
NUMBE. R DEAD AFTER 24-UOUR HOLDING PERIOD1. 
Control Treatment 
Replicates 
I 2 3 1 2 3 
Runs 
I 1 0 1 10 9 10 
2 0 4 0 5 10 9 
3 2 0 0 10 L0 10 
I - Ten adult female mosquitoes ner cage. 
Analysis of Variance 
Source of Variation df. 
Total 179 
Reps. (R) 2 
Trts. (T) I 
RT 2 
Cages within RT 
subclass (C) 12 
Within Cages (E) 162 
Sums of Sqs. Mean Sq. F. 
44.9944 
0.1444 0.0722 
31.2500 31.2500 98.67* 
0.6333 0.3167 1.32 
2.3667 0.2339 3.83* 
10.1000 0.0623 
jL 
Reps. =(31)2+(23)2+(32)2- (91)2= 46.1500 - 46.0056 = 0.1444 
60 130 
t 
Trts. = (8)2+C33)2 - c = 77.2556 - 46.0056 = 31.2500 
00 
RT = (2)2+(4)2 + (2)2-f(29)2 + C24)2 + (30)2-r-t+c = 73.0333-r-t+c=0.6333 
30 
Cages = (l)2 + (l)2 + (4)2+(2)2+(10)2 + (9)2 + (10)2+(5)2 + (10)2-t-(9)2 
10 
+(10)2+(10)2+(10)2 -rt = 30.9000-73.0333 = 2.8667 
Total = 91.0000 - 46.0056 = 44.9944 
TABLE XIV 
RESULTS WITH 14-DAY LIE SI DUES OF SEVIN EXPOSED TO 
Runs 
1 
2 
ULTRAVIOLET LICIT AT 85u F. +5 F. 
NUMBER DEAD AFTER 24-HOUR HOLDING PERIOD1. 
Control 
tleplicates 
0 
3 
I 
I 
0 
2 
Treatment 
12 3 
2 
5 
2 
3 
I 
3 
I - Ten adult female mosquitoes per cage. 
Analysis of Variance 
Source of Variation d. f. Sums of Sqs. Mean Sq . F. 
Total 119 13.5917 
Reps. (R) 1 1.0034 1.0034 
Trts. (T) 1 0.6750 0.6750 81.33 
RT 1 0.0033 0.0033 0.11 
Cages within RT 
subclass (C) 3 0.6000 0.0750 .50 
Within cages (E) 103 16.3000 0.1509 
Reps. = (6)2+(17)2 - 
60 
(23)2 
120 
r c 
= 5.4167 - 4.4083 = 1.0084 
Trts. = (7)2+(16)2 - 
60 
RT = (l)2+(5)2+(6)2+ 
c = 5 
(n)2 
t 
.0833 
-r-t+c 
. 4.4033 = 0.6750 
rt 
= 133 -r-t+c = 6.1000-r- t+c = . 
30 30 
Cages = (l)2+(2)2+(2)2+(1) 2+(3)2 + (l)2+(2)2+(5) 2+(3)2+(3)2 -rt = 
10 
67 - rt = 6.7000 - 6.1000 * 0.6000 
10 
Total = 23 - 4.4083 = 18.5917 
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Run 
TABLE XV 
RESULTS WITH 14-PAY RESIDUES JF SEVI.N EXPOSED TO 
INCANDESCENT LIG !X AT 35° F. + 5° F. 
NUMBER DEAD AFTER 24-TOUR HOLDING PERIOD1. 
Control Treatment 
Replicates 
12 3 12 3 
0 
1 - Ten adult female mosquitoes per cage. 
Run 
1 
RESULTS WITH 14-DAY RESIDUES OF SEVIN EXPOSED IN 
DARKNESS AT 85° F. + 5° F. 
NUMBER DEAD AFTER 24-HOUR HOLDING PERIOD1. 
Control Treatment 
Explicates 
12 3 1 2 3 
0 1 0 1 0 0 
1 - Ten adult female mosquitoes per cage. 
56 
TABLE XVI 
RESULTS WITH 14-DAY RESIDUES OF SEVIN EXPOSED 
TO t INCANDESCENT LT.G IT AT 45°F.+5°F. 
NUMBER DEAD AFTER 24-HOUR HOLDING PERIOD1. 
Control Treatment 
; i' 
•t ■ Replicates 
1 2 3 1 2 3 
Runs 
1 1 1 3 8 8 3 
2 1 3 1 1 2 1 
3 0 0 7 4 4 8 
1 - Ten adult female mosquitoes per cage. 
Analysis of Variance 
Source of Variation d.f. Sums of Sqs. Mean Sq . F. 
Total 179 40.3273 
Reus. (R) 2 3.5111 1.7556 
Trts. (T) 1 4.0500 4.0500 2.43 
RT 2 3.3334 1.6667 4.05* 
Cages within RT 
subclass (C) 12 4.9333 0.4111 2.72** 
Within cages 162 24.5000 0.1512 
Reps. =(29)2+(9)2+(23)2 - C6L)2 
r 
= 24.1333 - 
c 
20.6722 = 3.5111 
60 130 
Trts. =(17)2+(44)2- c 
t 
= 24.7222 - 20.6722 = 4.0500 
90 
RT = (5)2+(24)2+(5)2+ (4)2+(7)2+ (16)^-r-t+c ■ 
rt 
= 31.5667-r-t+c=3.3334 
30 
Cages =q.)2 + (l)2 + (3)2 + (H + (3)2 +(3)2+(l)2+(3)2+(l)2+(l)2+(2)2 
10 
+(l)2+(7)2+(4)2+(4)2+13)2 -rt = 4,9333 
Total = 61.0 - c = 40.3273 
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TABLE XVI11 
RESULTS WITH 7-DAY RESIDUES OF UC L0354 EXPOSED 
TO ULTRAVIOLET LI OUT AT 35° F. + 5° E. 
NUMBER DEAD AFTER 24-TOUR HOLDING PERIOD 1 
Control 
Replicates 
Treatment 
Runs 
1 
2 
0 
0 
0 
1 
3 
1 
0 
1 
2 
0 
0 
2 
1 - Ten adult female mosquitoes per cage 
Analysis of Variance 
Source of /ariation d.f. Sums of Sqs. Mean Sq . F. 
Total 119 9.1667 
Reps. (R) 1 0.0000 0.0000 
Trts. (T) 1 0.0000 0.0000 0.00 
RT 1 0.0334 0.9334 0.24 
Cages within RT 
subclass (C) 3 1.1333 0.1416 1.91 
Within cages (E) 103 8.0000 0.0741 
r c 
Reps. = (5)2+(5)2- (10)2 = 0.8333 - 0.8333 = 0.0000 
60 120 
Trts. =(5)2 + (5)2 -c = 0.3333 - 0.3333 = 0.0000 
60 
RT = (3)2+(2)2+(2)2+(3)2-r-t+c = 0.8667 -r-C+c = 0.0334 
30 
Cages = (3)2 + (2)2+n)2 + a)2+(l)2 + (2)_2-rt: = 2.0000-rt =1.1333 
10 
Total = 10 - 0.8333 = 9.1667 
TABLE XTX 
RESULTS WITH 7-DAY RESIDUES OF IJC 10354 EXPOSED TO 
INCANDESCENT LIGHT AT 85° 17. +5° E. 
NUMBER DEAD AFTER 24 -HOUR HOLDING PERIOD1. 
Control Treatment 
Rep licates 
1 2 .3 1 : 2 3 
Runs 
• ■ 
1 0 12 2 0 1 
2 0 2 0 4 5 5 
1 - Ten adult female mosquitoes per cage. 
Analyst s of Variance 
Source of Variation d.f. Sums of Sqs. Mean Sq. F. 
Total 119 17.9667 
Reps. (R) 1 0.3334 0.3334 
Trts. (X) 1 1.2000 1.2000 1.000 
RT 1 1.2000 1.2000 13.09** 
Cages within RT 
subclass (C) S 0.7333 0.0917 0.71 
Within . cages (E) 108 14.0000 0.1296 
Reps. = (6)2+(16)2 - (221 
IT C 
2 = 4.3667 - 4.0333 = 0.3334 
60 120 
Trts. = (5)2+(L7)2 -c = 5.2333 - 4.0333 = 1.2000 
60 rt 
RT = (3)2+(2)2+(3)2+( 14)2-r-t+c = 218 -r-t+c =7.2667 -r-t+c = 
10 30 
1.2000 
2+£2'2 ""2 ""2 • ' ’ '2 
3.0000 - 7.2667 = 0.7333 
2. , ,\2 . , /.\2 , / = \2^^i;i2 _ _ Cages = a)2 + (2)2 + (7^ + mz + mz + (4)z + (5) +(5) 
10 
Total = 22 - 4.0333 = 17.9667 
60 
TABLE XX 
RESULTS WITH 7-DAY RESIDUES OF UC 10354 EXPOSED 
IN DARKNESS AT 35° F. + 5° F. 
NUMBER DEAD AFTER 24-HOUR HOLDING PERIOD1. 
Control Treatment 
Replicates 
1 2 3 1 2 > 3 
Runs 
l 0 1 1 14 0 
2 3 1 0 2 : 5 2 
1 - Ten adult female mosquitoes per cage. 
AnaIvsis of Variance 
Source of Variation d.f. Sums of Sqs. Mean Sq. F. 
Tota 1 119 15.3000 
Reps. (R) 1 0.1333 0.1333 
Trts. (T) 1 0.3000 0.3000 .30 
RT 1 0.0000 0.0000 .00 
Cages within RT 
subclass 3 1.4667 0 •; 1333 1.43 
Within cages 103 13.4000 0.1241 
Reps. = (7)2+(ll)2 - 
60 
(13)2 = 2. 
120 h 
r c 
S333 - 2.7000 = 0.1333 
Trts. = (6)2+(12)2- c = 3.000 - 2.7000 = 0.3000 
RT = (2)2+(4)2+(5)2+(7)2-r-t+c = 3.1333 -r-t+c = 0.0000 
30 
Cages = m2+a)2 + a)2 + 14)2 + (3)2 + (l)2+(2)2 + (3)2 + (2)2 -rt = 
10 
46 - rt = 4.6000 - 3.1333 = 1.4667 
10 
Total = 18 - 2.7000 = 15.3000 
TABLE XXI 
RESULTS ,/IfH 7-DAY RESIDUES OF UC 10654 
EXPOSED TO ULTRAVIOLET LIGHT AT 45° F. + 5°. 
NUMBER DEAD AFTER 24-TJUR HOLDING PERIOD1. 
Runs 
1 
2 
3 
Control 
1 2 3 
Renlicates 
Treatment 
1 0 3 
Oil 
0 0 0 
13 3 
10 0 
3 15 
1 - Ten adult female mosquitoes per cage. 
Ana lysis of Variance 
Source of Variation d.f. Sums of Sqs. Mean Sq. F. 
Total 179 26.9500 
Reps. (R) 2 2.8000 1.4000 
Trts. (T) 1 0.6722 0.6722 1.59 
RT 2 0.3445 0.4222 0.69 
Cages within RT 
0.6111 6.47** subclass (C) 12 7.3333 
Within cages (E) 162 15.3000 0.0944 
Reps. = (21)2+(3)2+(9)2- C33)2 = 
r 
3.8500 - 
c 
6.0500 = 2.300 
60 130 : 
Trts. = Ul)2 + (22)2 - c = 6.7222 - 6.0500 = 0.6722 
90 
RT = (9)2+(2)2+(l2)2+ (l)2+(9)2 - r-t+c = 10 
rt 
.3667-r-t+c =0.3445 
30 
Cages = (l)2+(3)2+(l) 2+(l)2+(l)2 +(3)2+(3)2 +(l)2+(3)2+(l)2+(5)2 
10 
17.7000-10.3667 = 7.3333 
Total = 33.0 - c = 26.9500 
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TABLE XXII 
RESULTS WITH 7-DAY RESIDUES OF UC 10354 EXPOSED 
TO INCANDESCENT LIGHT AT 45° F, + 5° F. 
NUMBER DEAD AFTER 24-H.OUR HOLDING PERIOD1. 
Control Treatment 
r 
1 2 
Replicates 
3 1 2 
Runs 
1 1 2 1 3 5 
2 4 0 2 10 1 
1 - Ten adult female 
Source of Variation 
mosquitoes per cage. 
Analysis of Variance 
d.f. Sums of Sqs. Mea n Sq . F. 
Total 119 26.9917 
Reps. (R) 1 0.0034 0.0034 
Trts. (T) 1 3.6750 3.6750 49.0 
RT 1 0.0750 0.0750 0.09 
Cages within RT 
subclass (C) 8 6.3333 0.7917 5.06* 
Within Cages (E) 103 16.9000 0.1565 
Reus. = (20)2+(21)2 - (4112 = 1470157 - 14.0033 = 0.0034 
60 120 
Trts. = (10)2+(31)2- c = 17.6333 - 14.0083 = 3.6750 
60 rt 
RT = (4)2+(6)2+(16)2 +(15j2 -r -t+c = 17.7667 -r-t+c = 0 .0750 
Cages - (l)2+(2)2+(l)2+(4)2+(2)2+(3)2+(5)2+l S)2+(10)2+ a)2 + C4) 
24.1 - 17.7667 = 6.3333 
-rt 
Total = 41 - c = 26.9917 
TABLE XXIII 
RESULTS WITH 7-PAY RESIDUES OF UC 10854 EXPOSED 
IN DARKNESS AT 45° F. + 5° F. 
NUMBER DEAD AFTER 24-HOUR HOLDING PERIOD1. 
Control Treatment 
Replicates 
1 2 3 i 2 3 
Runs 
1 10 2 10 10 10 
2 4 0 1 10 10 10 
1 - Ten adult female i mosquitoes per cage. 
Ana lysis of Variance 
Source of Variation d. f. Sums of Sqs. Mean Sq. F. 
Total 119 29.4667 
Reps. (R) 1 0.0334 0.0334 
Trts. (T) 1 22.5334 22.5334 678.72* 
RT 1 0.0332 0.0332 0.25 
Cages within RT 
subclass (C) 3 1.0667 0.1333 2.43* 
Within cages (E) 103 5.8000 0.0537 
Reos. = (33)2+(35)2 - 
60 
C 6 3)2 = 33! 
120 t 
c 
5667 - 33.5333 = 0.0334 
Trts. = (3)2+(60)2- c 
60 
RT = (3)2+(5)2+(30)2+ 
= 61.0667 - 
(30)2 -r-t+c 
33.5333 = 22. 
rt 
= 61.1333 -r- 
5334 
t+c = 0.0332 
30 
Cases = (l)2+(2)^+(4) 2+(l)Z+(10)2 +ao)2+(io)z+ao) =(10) +(10) 
10 
= 62.2 - 61.1333 = 1.0667 
Total = 68.0 - c = 29.4667 
SUMMARY AND CONCLUSIONS 
Modified landing counts and light traps were utilized 
Lo measure the effect of an aerial application of Sevin on 
mosquito populations in a forest situation in 1962. Two 
* 
areas were designated as controls and one area of approx¬ 
imately 500 acres was treated with Sevin at the rate of 
approximately one pound actual toxicant in one and one- 
half gallons of water per acre on June 9, 1962. Data were 
collected both before and after treatment at each of the 
three locations. 
In the laboratory a culture of Culex pipiens molestus 
Forskal was maintained for test purposes. LC^q va^ues for 
Sevin and UC 10854 on C. pipiens molestus adult females 
were determined by plotting dosage-mortality curves and 
calculating probit analyses. 
Residue persistance studies were carried out with 
Sevin at 85° F. + 5° F. and 45° F. + 5° F. under ultra¬ 
violet light, incandescent light and in darkness for 7- 
and 14-day periods, respectively. Parallel studies were 
carried out with UC 10854 for seven days. 
The testing materials and methods employed were modi¬ 
fications of those described by Fay et_ aJL. (1953), Mathis 
et a 1. (1959) and Georghiou and Metcalf (1961). 
Except for a few specimens of Mansonia perturbans, 
all the mosquitoes counted by the modified landing count 
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method belonged in the genus Aecles. A statistical ana¬ 
lysis of the landing count data showed a significant re¬ 
duction of the Aedes podulation in the treated area follow¬ 
ing the application of Sevin. The light trap data on Aedes. 
although inadequate for statistical analysis, paralleled 
those of the landing, counts for the most part. 
While testing different levels of Sevin dosages to 
establish a dosage-mortality curve it was discovered that 
high dosages of Sevin were not always as effective as some 
of the lower dosages tested. For some reason, not deter¬ 
mined, the adult mosquitoes did not always receive a lethal 
dose when exposed to excessive Sevin residues. Tnis may 
help explain why Labrecque et_ al. (1960) found that older 
Sevin residues applied at the rate of 100 mg. per square 
foot produced 100 per cent mortality of adult Anopheles 
quadrimaculatus in shorter exposure periods than fresher 
residues. This finding indicates a weakness in the stan¬ 
dard insecticide screening test employed by many, i. e., 
the method used by LaBrecque et_ al. (1960) of applying 
fixed amounts of insecticides to a constant surface area. 
Insecticides with properties lijhe Sevin would then appear 
unfavorable when in reality the opposite might be true. 
With the problem of persistence of undesirable levels 
of insecticides being an important one, there is a need 
for more precise information on effective dosages of 
insecticides which will give the necessary control with 
the least amount of toxicant. Dosage-mortality curves 
and LCcjq values are one way of determining these effective 
dosages. The LC^g value of Sevin on C. £.. mo lest us adult 
females was found to be 3.09X<g/cm + 0.44x«g/cm , or a 
0.055 per cent solution of Sevin in acetone. The LC^g 
value of UC 10854 on this mosquito was foupd to be 0.02 
2 
AJL%Icm , or a 0.0035 per cent solution of iUC 10854 in 
acetone. However this LC^g value for UC 10854 is only 
an approximation. 
For the residue persistence tests of Sevin a 0.2 per 
cent solution was chosen because it gave 100 per cent 
mortality but was not far above concentrations which did 
not. These tests of Sevin at 85° F. +5° F. and 45° F. + 
5° F. under ultraviolet light, incandescent light and in 
darkness showed a positive temperature-residue breakdown 
correlation, i. e., Sevin disappeared to a much greater 
extent in seven days at the higher temperature. No effect 
that could be attributed to the different light conditions 
was detected. After 14 days the Sevin residues had largely 
disappeared, even at the lower temperature. 
For the residue persistence tests of UC 10354 a 
0.004 per cent solution was chosen for the same reason as 
for the Sevin solution. From these tests at 85° F. + 5° F. 
and 45° F. + 5° F. under ultraviolet light, incandescent 
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light and in darkness, it was found that these residues 
largely disappeared under all conditions in seven days, 
with one exception. In darkness at 45° F. + 5° F. the 
UC 10854 remained effective for seven days. Apparently 
this combination of low temperature and darkness favored 
the persistence 'of the insecticide under the conditions 
of these experiments. 
The levels of Sevin and UC 10854 used in these per¬ 
sistence studies effectively controlled adult mosquitoes 
for relatively short periods of time in comparison with 
the results achieved by LaBrecque et_ aJL. (1960) and the 
United States Department of Agriculture Laboratory at 
Orlando, Florida. It is fairly evident that the control 
they achieved for such long periods of 4:ime was due to 
the large amounts of insecticides applied per unit area, 
far in excess of that needed to provide 100 per cent mor¬ 
tality at the time of application. 
Although temperature, light, type of surface treated 
and many other factors may effect the persistence of the 
two insecticides tested, it is apparent that the amount 
applied will determine to a great extent the duration of 
an effective residue. Whether a quick disappearance or 
a long residual period is desired should determine the 
amounts of these insecticides applied. 
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Figure 1 
Large cage for rearing mosquitoes 
Figure 2 
Small cages for rearing mosquitoes 
v 
($9 
Figure 3 
Small rearing cages in position on shelves 
Figure 4 
Rearing trays for mosquito larvae 
7/ 
72 
j 
Figure 5 
Mosquito testing cages; the one on the right 
dismantled to show details. 
/ 
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APPENDIX 
TABLE A 
NUMBER OF MOSQUITOES COUNTED BY THE MOOTFTED 
LANDING COUNT METHOD FOR EACH SAMPLING STRIP, AREA AND DATE 
AMHERST. MASSACHUSETTS - 1962 
Date 
Mt. Toby Treated 
Strip I Strip 2 
Mt. Toby Control 
Strip 1 Strip 2 
Amherst Control 
Strip 1 Strip 2 
5/23 305 107 36 56 
5/24 4 13 29 1 
5/26 19 176 115 
5/27 56 52 19 28 
5/29 ,74 105 56 186 
5/30 33 57 76 33 
6/1 78 102 280 318 
6/2 75 36 166 92 
6/4 80 126 205 238 
6/6 74 76 263 118 
6/8 53 45 96 83 
6/9 4 28 203 58 
6/10 2 1 81 103 
6/11 1 1 28 136 
6/12 0 0 31 61 
6/13 4 1 35 8 
6/16 1 1 43 
6/18 4 3 245 58 
6/19 3 1 54 7 
6/20 4 5 205 156 
6/22 1 3 83 13 
6/25 2 6 201 65 
6/26 3 0 12 29 
6/27 1 8 146 22 
6/28 2 4 64 22 
TABLE A (Cont.) 
Mt. Toby Treated Mt. Toby Control Amherst Control 
Date Strip 1 Strip 2 Strip 1 Strip 2 Strip 1 Strip 2 
7/2 4 
7/3 5 
7/5 4 
7/6 4 
6 160 28 
7 4 15 
3 111 3 
5 20 11 
TABLE B 
MODIFIED LANDING COUNT DATA 
AMHERST. MASSACHUSETTS - 1961. 
Amherst Control Mt. Tobv (Sevin) Cadwell (DDT) 
Date Total Total Total 
6/7 109 48 
6/9 242 
6/10 125 40 
6/11 140 
.treatment 
6/15 163 0 
6/16 83 
6/13 187 0 
6/19 
6/20 
6/23 
6/24 
6/25 
6/27 
6/28 
6/29 
7/3 
7/4 
7/6 
7/7 
7/9 
7/10 
7/13 
7/17 
7/18 
7/19 
111 
438 
155 
243 
164 
125 
1 
' 7 
3 
8 
13 
13 
10 
26 
15 
32 
12 
12 
0 
5 
4 
17 
TABLE B (Cont.) 
Amherst Control Mt.. Toby (Sevin) Cadwell (DDT) 
Date Total Total Total 
7/20 199 7 
7/22 22 
7/23 142 1 
7/25 4 
7/26 106 6 
7/31 8 
8/2 1 
8/5 108 
8/7 4 
8/8 82 0 
8/10 0 
Date 
Mt. Toby Control 
Total 
7/9 156 
7/13 237 
7/17 100 
7/19 174 
7/22 170 
7/31 48 
8/2 10 
8/7 1 
TABLE C 
NUMBERS OF AEPES MOSQUITOES CAUGHT TN LIGHT TRAPS 
AMHERST. MASSACHUSETTS - 1961. 
Dates 
May 16-June 15 
(Pre-spray) 
Amherst, Control Mt. Toby (Spvin) Cadwell (DDT) 
113 75 iiy 
June 16-July 1 
(Fost-spray) 
July 2-16 
July 17-Aug.4 
Totals, post-spray 
277 28 
135 14 
45 0 
457 42 
21 
9 
0 
30 
APPROVED: 
/C. P'pZz/z' 
Date: /- J> g - <£ K 

